Deficient RPS19 protein production induces cell cycle arrest in erythroid progenitor cells.
The gene encoding ribosomal protein S19 (RPS19) is one of the responsible genes for Diamond-Blackfan anaemia (DBA), a congenital erythroblastopenia. Although haplo-insufficiency of RPS19 has been suggested to be the onset mechanism underlying the pathogenesis of DBA, the sequential mechanism has not been elucidated. In order to analyse the consequences of the missense mutation of RPS19 specific for DBA patients, we made mutated RPS19 expression vectors. Twelve C-terminally Flag-tagged missense mutants were exogenously expressed from retroviral vectors and analysed by Western blot analysis and flow cytometry. When these 12 mutants were expressed in the erythro-leukaemic cell lines K562 and human bone marrow CD34(+) cells, almost all of the mutant proteins (except for G120R) were unstable, and the levels of mutated RPS19 protein were significantly low. To address the effect of deficient RPS19 expression on cell proliferation, RPS19 was downregulated by siRNA. Repressive expression of RPS19 in human CD34(+) cells produced an elevated number of cells at G0 and induced erythroid progenitor-specific defects in BM cells. These results suggest that abnormal ribosomal biogenesis causes inadequate cell cycle arrest in haematopoietic progenitors, and that, subsequently, erythroid progenitors are specifically hampered. These in vitro phenotypes of genetically manipulated CD34(+) cells mimic DBA pathogenesis.